ABSTRACT: A simple X-ray diffraction method for the measurement of crystallinity of cellulose was in. 
Measurements
A cellulosic sample and the amorphous cellulose sample were mixed well in a mortar, and a disk pellet
(1 cm diameter, 0.8 mm thickness and 0.1 g weight) was prepared using a disk pellet preparation kit for IR spectroscopy.
X-ray diffraction patterns of the pellet samples were recorded on a JEOL JDX-5B diffractometer equipped with the reflection or transmission type goniometer, using Ni filtered CuK a radiation.
The influences due to the mass absorption and air scattering, the polarization of X-ray and other measuring conditions on the recorded diffraction pat terns were corrected according to the usual method7).
Calculations
Segal's crystallinity indexes (C. I.) calculated from the peak intensity of the X-ray diffraction patterns were obtained from the following formula1,2).
(1) C. I. for cellulose I=(I200-I18.5)/I200
In the case of the peak separation method, each X-ray diffraction pattern was separated to a linear base line and several peaks expressed by Cauchy dis tribution functions15) , as described below. cellulose samples, and those of the cellulose lI and amorphous cellulose samples, respectively, measured using the reflection method. Since the amorphous cel lulose sample used here has the amorphous structure close to the actual amorphous region in cellulosic materials, crystallinity indexes of each cellulose I or II sample should be on a straight line to the weight % of the amorphous cellulose sample in the mixtures. As shown in these figures, in the case of Segal's and its application methods, C. I. values are obtained from the peak intensity and the intensity due to the amorphous region using the equations (1) for cellulose I and (2) for cellulose II. Then, C. I. values are expressed as a* C. I. in order to adjust the C. I. to C. I. value obtained with equa tions (1) and (2) . Thus the C. I. values obtained from I110, and I110B, in the X-ray diffraction patterns of cellulose I and II are shown as the following equations for both the reflec tion and transmission methods.
(10) (11) In the case of fibrous samples such as linter cellu lose, algal cellulose and rayon, the C. I. values obtained by the equations (10) and (11) from X-ray diffraction patterns measured by the transmission method had also linear relationship to the amorphous cellulose content. The reflection methods did not lead to the correct X-ray diffraction patterns for these fib rous samples, because of the heterogeneous distribu tion of the fibrous and amorphous samples on the sur face of the disk pellets.
Peaks area methods
It is also one method to express the C. I. values from the X-ray diffraction patterns by the ratios of peak areas due to the crystalline region to total area. In this case, two functions have been proposed for the expression of the peak distribution pattern, Gaussian and Cauchy distribution functions. The least-square fit method between the calculated and the measured X-ray diffraction patterns revealed that Cauchy dis tribution function is fit for them. Fibrous linter cellulose, algal cellulose and rayon also had linear relationship between the two factors, although only the transmission method is available.
